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(54) OPTICAL GLASS 

(57)Abstract: 

PURPOSE: To obtain an optical glass having a good chemical resistance while maintaining prescribed optical constants and a 
yield point suitable for a mold press process, by using Si02, B203, SrO and U20 as essential components and specifying the 
other components to limit compositions of the components. 

CONSTITUTION: An optical glass contains components in ranges of composition in wt.% as Si02: 25-50%, B203 16-40% AI203 
0-5%, Ti02: 0-1%, Zr02: 0-5%, ZnO: 0-5%, MgO: 0-5%. CaO: 0-8%, SrO: 5-25%. BaO: 0-9%, U20: 1-10%, Na20+ K20: 0-5% and 
Sb203: 0-1%, and also has optical constants within certain ranges such as a refractive index (Nd) of 1.55-1.65, and an Abbe 
number (id) of 55-63. Also to improve melting property and devitrification resistance of the glass, the other components than 
shown above, e.g. La203, Bi203, Cs20. SnO. F P etc., may be added, as necessary. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] At weight %, it is Si02. 25 - 50%, B~Z 03 16 - 40%. aluminum 203 0 - 5%, Ti02 0 - 1%, Zr02 0 - 5%, Less than 0 - 5% of 
ZnO(s). MgO 0 - 5%, CaO 0 - 8%, SrO 1 1 - 25%, BaO 0 - 6%, U20 1 - 10%, Na20+K20 0 - 5%, and Sb 203 It consists of each 
component of 0 - 1% of range. Optical glass characterized by for a refractive index (Nd) having 1.55 to less than 1 .63, and the 
Abbe number (nud) having the optical constant of the range of 59-63. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to less than [ refractive-index (Nd)1.55~1.63 ] and the optical constant of the range 
of the Abbe numbers (nud) 59-63, and the optical glass of the Si02-B-203-SrO-Li20 system which has the outstanding 
chemical durability to an acid, i.e., acid resistance, and a low-temperature softening degree. 
[0002] 

[Description of the Prior Art] From the former, the heavy crown system glass which has the aforementioned optical constant is 
known variously, for example, much SK (shot catalog name) type glass is indicated in "a glass composition data book and 1991 
(Glass Manufactures' Association of Japan issue)." However, these glass is unsuitable as glass for a mould press for fabricating 
directly the optical element to which molding temperature does not need grinding or polish after press forming by becoming high, 
in order that a surrendering point (At) may generally exceed 600 degrees C highly. Since problems, such as the endurance of 
mold material, will arise if molding temperature becomes an elevated temperature in a mould press, the surrendering point of 
glass has an as much as possible desirable method of a low. In order to solve these problems, the glass of the system which 
introduced R'20 (R' is alkali metal) is proposed [ ****** ]. For example, although what made Te02 component indispensable is 
indicated by JP.4-292435.A since chemical durability becomes bad when R'20 is only introduced into composition of the 
conventional Si02-B-203-BaO system, this glass has bad acid resistance. Moreover, since acid resistance tends to produce 
YAKE on a glass front face bad like the above, the thing of the Si02-B-203-CaO-Li20 system currently indicated by JP.60- 
1 22747 ,A is unsuitable as glass for a mould press. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the optical glass which has the outstanding chemical 
durability to an acid, maintaining the surrendering point (At) of having been suitable for less than [ refractive-index (Nd)1.55- 
1.63 ], and the optical constant and mould press of the range of the Abbe numbers (nud) 59-63. 
[0004] 

[Means for Solving the Problem] the optical glass which this invention person has the aforementioned predetermined optical 
constant in the SiO 2-B-2 O 3-SrO-Li 2 O system glass of the specific range which is not specifically indicated by the Prior art 
as a result of it repeated test research wholeheartedly in order it attains the above-mentioned purpose, and has the low- 
temperature softening degree suitable for a mould press, i.e., the outstanding chemical durability to the point surrendering [ low ] 
and an acid, is obtained — **** — it came make a broth and this invention 

[0005] The feature of the optical glass concerning this invention is weight %, and is Si02. 25 - 50%, B-2 03 16 - 40%, aluminum 
203 0 - 5%, Ti02 0 - 1%. 20 - 5% of ZrO(s), ZnO Less than 0 - 5%, MgO 0 - 5%. CaO 0 - 8%. SrO 1 1 - 25%, BaO 0 - 6%. U20 1 - 
10%, Na20+K20 0 - 5%, and Sb 203 It is in the place which consists of each component of 0 - 1% of range, and has less than 
[ refractive-index (Nd)1.55-1.63 ] and the optical constant of the range of the Abbe numbers (nud) 59-63. 

[0006] The reason which limited the composition range of each component is as above-mentioned as follows. When the chemical 
durability of glass falls that the amount is less than 25% and the amount exceeds 50%, white it becomes impossible for a low- 
temperature softening degree to maintain Si02 component, it becomes impossible that is, to maintain the optical constant made 
into the target of this invention. Although B-203 component is a component effective in giving a low-temperature softening 
degree to glass, if devitrification-proof nature gets worse at less than 16% and the amount exceeds 40%, chemical durability will 
get worse. 20aluminum3 component is effective in improvement in the chemical durability of glass. However, elevation of 
submission temperature (At) is imitated at the same time devitrification-proof nature will get worse, if the amount exceeds 5%, 
and it is **. 

[0007] Although Ti02 component can be added because of solar RIZESHON prevention of glass and optical constant aajustment, 
1% or less is enough as the amount. Although Zr02 component can be added if needed since it raises a refractive index and 
improves chemical durability, if it exceeds 5%, devitrification-proof nature will get worse. [0008] a SrO component shows the 
outstanding acid resistance, maintaining a low-temperature softening degree by coexisting with B-203 component of the specific 
range in this invention — **** — it is the important component which took out it is the conventional glass composition system 
which has the aforementioned optical constant, and although the SrO component was used for adjustment of an optical constant 
etc. as a component which shows the same property as BaO and CaO, SrO components are low dispersibility and chemical 
durability, and a still more advantageous synthetic component in respect of a low-temperature softening degree compared with 
other divalent metal oxide components in raising the refractive index of glass by this composition system — **** — it took out 
A lot of introduction was conventionally difficult for the SrO component in order to worsen the stability of glass. However, very 
stable glass was able to be obtained by making the B-203 aforementioned component 16% or more. In order to obtain the 
chemical durability and the low-temperature softening degree which were excellent as above-mentioned, maintaining the stability 
of glass, acid resistance becomes 11 - 25% of the amount is effective, and inadequate at less than 11%, and if it exceeds 25%, 
glass will become unstable on the contrary- Although it can add because of optical constant acjjustment etc., while the stability of 
glass becomes is it easy to be spoiled that the amount of a ZnO component is 5% or more as for ZnO, MgO, CaO, and the BaO 
component which are other divalent metal oxide components, chemical durability gets worse. Moreover, if the amount of MgO, 
CaO, and a BaO component exceeds 5%, 8%, and 6%, respectively, while the stability of glass will become is easy to be spoiled, 
chemical durability gets worse. 

[0009] since especially the effect of giving a low— temperature softening property to glass is large, a Li20 component is an 
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important component — in order to demonstrate the effect, maintaining the devitrification-proof nature of glass, you should 
make the amount 1 - 10% of range Although a Na20 and K20 component may be made to add if needed in order to acquire a 
low-temperature softening property, the amount should carry out those total quantities to 5% or less for devitrification-proof 
nature and chemical durability maintenance. Although 20Sb3 component can be arbitrarily added as a clarifier in the case of 
glass melting, less than 1% is enough as the amount. 

[0010] [Example] Next, it was shown in Table 1 with the refractive index (Nd) of the glass obtained, respectively about the 
example of operation composition concerning the optical giass of this invention (No.1-No.5), and the example of comparison 
composition of the aforementioned conventional optical glass (N0.A-N0.C), the Abbe number (nud), the surrendering point (At, 
**), and the measurement test result of chemical durability. 

[0011] The acid-proof sex test is immersed for 30 minutes into 3N-nitric-acid solution (25 degrees C) in each glass sample 
(about 30x30x5mm) which has the fracture surface and a polished surface, that by which the erosion degree of both front faces 
is observed, it is changeless also on the surface of any, and transparency was maintained — O mark — displaying — moreover, 
both front faces ■— all adopted the method of displaying that by which the dry area was produced and transparency was spoiled 
by whether it is Ming by x mark In addition, after these glass samples carry out weighing capacity mixture of the usual raw 
materials for optics, such as an oxide, a carbonate, a nitrate, and a hydroxide, at a predetermined rate, they are supplied to a 
platinum crucible, and after fusing for about 2 to 4 hours and carrying out stirring homogenization at the temperature of 1 150- 
1350 degrees C according to the difficulty of melting by composition, they can be easily obtained by casting and cooling slowly to 
metal mold etc. 
[0012] 
[Table 1] 



N o . 






mmm 
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2 
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4 
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A 


B 
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Si02 


27.4 


42.0 


44.0 


46.8 


50. 0 


38.7 


42. 0 


45. 8 


B203 


40.0 


24.0 


23.0 


19.6 


16.0 


14.9 


24.0 


12.0 


AI2O3 




1.0 


3.0 






5.0 


1.0 


4.0 


T1O2 


1.0 




0. 2 




0. 1 




Zr02 






1. 0 










ZnO 


4.6 


3.0 


1.6 




1.8 






8.0 


CaO 


7.0 




3.0 




3.0 






20. 0 


SrO 


11.0 


22.8 


17. 1 


24.5 


20.6 






BaO 


2.0 










40. 1 


22.8 




L12O 


6.0 


7.0 


7.0 


9.0 


8.0 




7.0 


5.0 


Na20 
















5.0 


Sb203 


1.0 


0.2 


0. 1 


0. 1 


0.5 


1.0 


0.2 


0.2 


AS203 












0.3 


Te02 














3.0 




n d 


L 5944 


1. 5834 


1. 5792 


1.5868 


1- 5886 


1.5891 


1. 5818 


1. 5910 


V d 


59.7 


62.7 


61.8 


62.9 


61.7 


61. 3 


62. 8 


57. 0 


A t 


537 


541 


549 


532 


533 


650 


540 


549 




O 


O 


O 


0 ! 


O 


O 


X 


X j 



[0013] Each glass of the example of this invention has a predetermined optical constant and the predetermined point (At) 
surrendering [ low ], and, moreover, improves much more rather than the conventionally well-known, acid resistance, i.e., the 
chemical durability to an acid, example glass of comparison as it sees in Table 1. Moreover, each of these giass is excellent in 
devitrification-proof nature, and it is easy to homogenize it. For this reason, the glass of the above-mentioned example is easy to 
manufacture, and suitable as a material for a mould press. 
[0014] 

[Effect of the Invention] Since the optical glass of this invention has specific composition of a Si02-B-203-SrO-Li20 system, it 
has less than [ refractive-index (Nd)1.55-1.63 ], and the optical constant and the point (At) surrendering [ low ] of the range of 
the Abbe numbers (nud) 59-63, and the chemical durability to an acid is excellent much more compared with conventional glass, 
as stated above. Moreover, manufacture is easy, and it is easy to homogenize, and is suitable for the mould press. 



[Translation done.] 
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(57) [WSMfcRQttH] 

[19^1] Mfi%T\ SiO z 25-50%, B 
2 0 3 1 6-4 0°/o, Al 2 0 3 0-5%, TiO 
2 0-1%, ZrO z 0-5%, ZnOO-5%* 
i@, MgO 0-5%, CaO 0-8%, SrO 1_ 
±r~2 5%, BaO 0-6%, Li 2 O 1-10 
%, Na 2 0 + K 2 O 0— 5 %te<fcCf S b 2 O a 0 

- 1 %omm<D&f&fr frhte *) , jijgjg ( n d ) ^1. 

5 5-1. 6 35fegfr, 7^8 ( t> d ) #5 9-6 34) 
[0 00 1 ] 

JHSr*<Nd> 1. 5 
5 - 1.6 ZimB LUT v ( v d ) 5 9-6 3 <D4b 



2 

fefr. WKtta yfiattfbtt^yy&s i o 2 -b 2 o 

[0 00 2] 

JiJJf*-*:/** -1991f ((ft) B:**m&IJ|t 

£fMf) J 6C«, SK (^>3 7h*^y«8) 

HttCCJBtfc* (A t ) #lft< 6 0 0 o C£e*£fc 
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stra^o m^mmw-A - 2 9 2 4 3 s-^awc 

g£5fe<DSi0 2 -B. O s -BaOS©«R* 

Teo 2 ^^iiUc^>©^$nn^ 
tfi % c<D#5x\mmmmi,> 9 £/c*i^hs6o- 1 2 

2 7 4 7-^1^3 ft"tt>£S i 0 2 ~B 2 O s -C a 
O-L i 2 Om<D&<D&. ±fiil3acci!»Mtt*S3B< # 

[0 00 3] 

[#BWaW)»»L/J:5ir*IWI] **9ltt, fflJr^ (N 
d ) 1 . 5 5 -1. e35fcffiR VT ^»(i>d) 59_ 

A (At) *SNI»Loo % Wc^-r^fi tifcl^BX 

[0 004] 

tt*ftW«:wiB^3*irii&i4#SISH©s i o 2 -B 
2 O a - SrO-Li 2 0^#^XiC:fot,>T, BifiEBfffi 

1*, -r & scum tfra £ a^c»f -r b^i^x 
[0005] *mi&frtii>&it¥iJvx<Dmk\z. mm 

%T. S 1 0 2 2 5-5 0%, B 2 O a 16-40 
%, Ah 0 3 0-5%, Ti 0 2 0-1%, Zr 
0 2 0-5%, ZnO 0— 5%^gK MgO 0-5 
%, CaO 0-8%, SrO 1 1 -2 5%, BaO 
0-6%, Li 2 O 1-10%, Na 2 0+K 2 O 
0-5%W^Sb 2 O a 0 - 1 %<Dtom<D&l8ta 
fro, HJf^ ( N d ) 1 . 5 5 - 1. 6 3^ 

r » < u d ) 59-6 3 <Dmm<vyt¥m.&*^ 
[0006] ±M<Dt* t) , &f&ft(Dmi&mwm o 

/ciaii^iteor*^. s i o 2 flE^tt. 

rtffl^lWWti, 4 0%^®^Si{b^Wif»Xtt 
^utr^o ai, o 3 A^tt, 3(/7x©{t?«wxtt 

Wifeatt3W«ft^4trai^ccjH«iss (a t > ©±»* 

£;ta<o 

[0 00 7] TiO a ^(i, ^7XCDy-7'Jt'-^ 

i«an+»'c»s. z ro 2 
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[0 008 ] Sr OJ&5K*, *»9BCC*5(,»r«ffi«H© 

b 2 o 3 «#±*?rrsc£ccj:9, ffiMMbtt£tE» 

-C, SrOlS»ttBaa C a O tm 

iWl>KUfc0rt5. t^SrOj^5W7^(DS 
C*#ByiE<DB 2 0 3 BXHlKfftCiti 
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ttaaHSfflftftttt»*fc«>K:B. t<Plttl 1-2 5 

20 fl60 2ffi^fllBWb«BJfiS»-C*SZ nO, MgO, CaO 
fr\ Z n OfiRftg>»# 5 %J^_br & & Lii^y XO^ft 

& e asfc, Mgo. caoMBao^oj^, -en 
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[0 00 9 ] L i 2 OflfcW*, tf^XCCffiiMMblStt*: 

30 tt. 0%©«H5C-r^#T*&. Na 2 

l£l}»HDS*»**J, *©«B»ifcatti^b^WiBXtt 

mnotctb. -en^©^tts^5%«T&c-r-<^r*> 

So Sb 2 Oa Aft*** ^7Xg«©WiSf!lilT 
[0010] 

W (No. 1 -N o . _5 ) RCfSWa$£3|^**//^^0 

tfc«BHfltW (No. a-no. o &co^r-en-ent# 
«ja (a t , -c) Rzfit^em^commmmmtt 
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siaufc. cn6©*^^«»ta«{b*. 
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4B»iB*iiiu wM&wtL^a. ftmieflK&*fft»* tan 





mmm 




N o . 


1 


2 


3 


4 


5 


! A 


B 


C 


Si02 


27.4 


42.0 


44.0 


46.8 


50.0 


38.7 


42.0 


45. 8 


B2O3 


40.0 


24.0 
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SrO 
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22.8 


17. 1 


24.5 
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BaO 
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